I read with interest the report by Green et al. on ''Using Queueing Theory to Increase the Effectiveness of Emergency Department Provider Staffing.'' 1 I applaud the authors' ingenuity in the application of queueing theory to practical emergency medicine administration and rational staffing techniques. I agree that the application of these techniques may be helpful to improve staffing. Their approach is quite novel; however, I would like to point out that the use of the left-withoutbeing-seen (LWBS) rate as an outcome to define improvements in emergency department operations and reductions in emergency department crowding is problematic.
While it is true that a considerable proportion of patients who leave before being seen by an emergency physician actually do require emergency treatment 2 and LWBS rates increase as emergency department capacity saturates, 3 LWBS rates have never been shown to be associated with poorer patient care outcomes. There is also no direct evidence that a reduction in the LWBS rate improves patient satisfaction or quality of emergency care for patients who are actually seen, evaluated, and treated. Patients leave without being seen for many reasons, only one of which is prolonged waiting times. 4 An additional consideration is that the more the LWBS rate is used as an indicator for crowding, the more likely it is that organizations such as the Joint Commission on Accreditation of Healthcare Organizations and the Centers for Medicare & Medicaid Services will use the LWBS rate as an indicator of hospital quality and potentially in the new pay-for-performance program.
One potential solution is not to look at the patients who leave but to focus on the patients who stay. Waiting times for evaluation, test ordering, test results, treatments, and inpatient beds are often caused by crowding and, in the case of time-sensitive care, can directly lead to poor outcomes. Examples of these end points are antibiotic timing within four hours for pneumonia and percutaneous intervention within two hours for patients with ST-segment elevation or new left bundle branch acute myocardial infarction. 5 Timing end points are also more directly actionable than LWBS rates.
The continued use of LWBS rate as an end point for emergency department crowding and quality-of-care studies highlights the absence of a universal measure of crowding. While we all know prolonged wait times are associated with crowding and that crowding certainly causes poorer patient satisfaction, the lack of a universal crowding measure as an end point is a fundamental problem in research into alleviating this national problem.
The ideal universal measure of crowding will be one that is easily measured and easily defined across hospitals, associated with all other measures of crowding (including LWBS). It will need good face validity and need to be rigorously shown to be associated with poorer patient care outcomes such as medical errors, adverse outcomes, and patient mortality. LWBS does not meet these criteria and should not continue to be used as a sole measure for emergency department crowding in published studies. Our study focused on the use of queueing models to improve provider staffing. One of the best measures to evaluate effectiveness of provider staffing is the time interval from triage to the time a patient is seen by the provider. Because these delay data were not recorded during the time of our study, we used the left-without-being-seen (LWBS) rate to evaluate the effect of the queueing-based staffing changes. This is reasonable because delay in seeing a provider is a major factor in LWBS levels. In fact, the study by Arendt et al. itself substantiates this because four of the six largest factors given for LWBS involve wait time. 1 Two very recent studies add further support to the notion that wait times are important to patients in both their decision to leave and with their satisfaction. In one study, the opening of a fast-track system decreased length of stay and the LWBS rate decreased from 5% to 2%. 2 In the second study, a decrease in time to be seen by a provider after implementation of a team assignment system resulted in a decreased LWBS rate and improved patient satisfaction. 3 We believe that the rate of LWBS is itself an important performance measure. Just as call centers keep track of customer abandonments (i.e., those customers who hang up before being connected with a service representative), LWBS is an indicator of service not being delivered. As shown in previous studies, many of these patients do require medical care.
A universal measure such as the proposed EDWIN 4 and NEDOCS 5 scores can be very useful for comparison of crowding across different emergency departments. In addition, such measures are helpful in gaining greater understanding of important correlations of crowding with medical errors, LWBS, or patient satisfaction. They do not, however, identify the sources of emergency department delays and therefore are less helpful for alleviating congestion. Because overcrowding may be due to one or more factors such as lack of appropriate inpatient beds, waits for test results, inadequate transport, or lack of certain staff, it is critical for hospitals to collect and analyze data on all aspects of delay to identify possible remedies. 
